Introduction
Poverty is a complex phenomenon and its causes and effects are more complex process (Ismail, 2000) . In every developing nation, the ongoing crucial issue is socio-economic development and poverty alleviation. As a developing country, Bangladesh has been putting vigorous attempts towards achieving this goal. Micro-credit is considered as one of the vital tools for poverty alleviation in Bangladesh (The Role of Micro-Credit in Poverty Alleviation, 2009).
Micro-credit, according to Otero (1999) , is considered to be "the provision of fi nancial services to low-income poor and very poor self-employed people". These fi nancial services generally include savings and credit, but can also include other services such as insurance and payment services as revealed by Ledgerwood (1999) . On the other hand, "It is very diffi cult for the poor to get small working capital from formal banking system for various reasons. Money makes money and when you got a little, it is often easy to get more. The great hardship is to get the little" (Adam Smith, 1976) . Rodenbeck (1998) observed that it is an emerging agenda for development in the Middle East and North Africa to have access to credit. In Bangladesh, government sector served about 10 million poor and NGOs sector served 20 million poor (Assessment of Micro-Credit Program in Bangladesh, 2010 ). An increasing trend was observed in outstanding loans over the period 2006 to 2009 (Bangladesh Microfi nance Statistics 2009 . Both GOs and NGOs together in Bangladesh, total loan outstanding is around Tk 200 billion and savings Tk140 billion. In spite of such fact, the unmet demand of micro-credit remains enormously unattended although Bangladesh government and NGOs have disbursed huge amount of money so far since micro-credit ordained to poverty alleviation (Assessment of MicroCredit Program in Bangladesh, 2010) .
The average loan size per borrower is about USD 60 and the typical size of loan per person ranges from USD 46 to USD 80 only. In case of RDRS, it was less than average amount (USD 40 in 1998 , USD 25 in 1999 and USD 30 in 2000 , respectively. The lending rates of micro-credit among NGOs have been rising in recent years by changing the method of interest calculation and incorporating service charges. The PKSF study provides current data about the interest rates charged by various GOB programs. It varies from 10% to 20% at varying circumstances. They manipulate such rate of interest PRAGUE ECONOMIC PAPERS, 3, 2013  405 artifi cially and nowhere they allow borrowers to meet the full costs of their operations (especially given their poor recovery of loans, hardly better than 90% and sometimes less than 80%). In Bangladesh, 80% of micro-credit NGOs charge annual interest rates of 11-15% (on a fl at basis), RDRS is one of them, and 14% of them charge 16-20% (fl at). With regard to savings, 53% NGOs including RDRS provide annual interest on savings of 6-7% while 22% provides interest rates of 8-10% (Assessment of MicroCredit Program in Bangladesh, 2010) .
Since the 1970s, especially during the new wave of microfi nance in the 1990s, microcredit has come to be seen as an important development policy and a poverty reduction tool. Some suggest (Littlefi eld et al., 2003; World Savings Bank Institute, 2010 ) that micro-credit is a key tool to achieve the Millennium Development Goals (MDGs). It is the most sensational anti-poverty tool for the poorest, especially for women (The Microcredit Summit 1997), because only less than 10% of the adult populations in many Asian and African countries have bank account. The success of micro-credit has captured the interest of many researchers in broad areas, for example, in the fi eld of women's empowerment (Hashemi and Schuler, 1996; Sen, 1997; Goetz, Marie & Sengupta, 1996) , sustainability and outreach, (McNamara and Morse, 1998; Sharma and Zeller, 1999) , group based lending, (Ghatak, 1999; Stiglitz, 1990; Varian, 1990 ) and poverty alleviation. The assumption is that if one gives more micro-credit to poor people, poverty will be reduced, but evidence regarding such impact is challenging and controversial. Based on the success stories (Montgomery et al. 1996) it is assumed that micro-credit is pioneer in improving standard of living and well-being of the borrowers by way of their level of consumption. Questions regarding impact of micro-credit on the welfare and income of the poor have therefore been raised many times (Copestake, 2002; Khandker, 2003; Rogaly, 1996) . Despite various studies, the effectiveness and impact of microcredit programs on the poor is still highly in question' (Westover, 2008) . Roodman and Morduch (2009) reviewed study on micro-credit in Bangladesh, and concluded that 30 years in the micro-credit movement we have little solid evidence that it has improved the lives of clients in measurable terms.
All these studies, however, did not fi nd a strong causal link between access to microcredit and poverty reduction for the poor. At the moment, we neither have very strong evidence that this particular proposition is true, nor we can put out public relations material that fudges the issue or suggest that we do have such evidence. In this situation, researchers attempted to conduct related study for getting specifi c fi ndings with extended clarifi cation. The aim of this paper is to provide an overview pertaining to access of micro-credit to the rural poor and its impact on their poverty level with an assessment of their credit delivery utilization effi ciency.
The remainder of the paper is structured as follows: The fi rst section presents essence of micro-credit as introduction. The second section explains the methodology used and data collected at the fi eld level. The third major part of the paper demonstrates and discusses the results. The key points of the research fi ndings are pointed out in the fourth section as conclusion.
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Materials and Methods
The principal method employed for this study was a fi eld survey using a semi-structured interview schedule. The study was conducted in six villages of three unions of Gangachhara Upazila of Rangpur district under the RDRS commanding area in the northwest region of Bangladesh. The study villages and unions were selected based on availability of credit recipient people. Only the micro-credit recipients of the study area were considered as population for the study. All micro-credit respondents were female according to RDRS credit distribution criteria. The whole set of individuals i.e. microcredit recipients under the study were estimated to be around 940. Among them, 360 respondents were chosen as sampling frame using Kothari formula (2004) .
Credit respondents were randomly selected using proportionate random sampling procedure considering each of the village population. Additionally, 60 non-credit respondents taking 10 from each village were also selected and interviewed as a control group for comparative analysis on impact of the program. A reserve list was maintained to fi ll in the gap in case any respondent in original list is found missing.
Data was collected in two phases from the same respondents through face-to-face interview. At the fi rst time (April/2009), data was gathered from those who did not receive any credit from any organization in their lifetime. So they are the fi rst time creditrecipients. In the second time (April/2010), data was collected from same respondents after one year of their engagement with credit program when they already paid all credit installments (46 installments in 46 weeks) against their received money. Simultaneously, data was also collected from the control group-respondents (who did not receive any such micro-credit from any credit supporting institution). Similar socio-economic backgrounds were also considered while selecting the control group.
Along with semi-structured interview schedule, a checklist was also used to collect qualitative data that helped justify the data authenticity. Moreover, few focus group discussions (FGDs) were organized as another method and technique in order to cross verify the collected information and data through questionnaire survey. All the fi lled-in schedules were edited and coded before processing by computer software.
Impact of the credit program was assessed by comparing the situation of change in income, assets development, level of living, lifestyle patterns and poverty status before and after engagement with credit program. Change in living standard is a broad term and it was measured in terms of change in sources of drinking water, hygienic and sanitation practices, medicare, annual expenditure on clothing and electricity consumption. Different statistical tests (Chi-square, F-test) were used to analyse the association and extent of contribution within the variables. In order to assess the factors related to income, education and other variables of the borrowers, multiple regression analysis was performed. The model used for this analysis can be explained as follows: 
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Where, Y is the total income of the credit respondents after joining with credit program; x 1 is loan amount received by the respondents; x 2 is income through utilization;
x 3 is number of earning members;
x 4 is year(s) of schooling of the respondents;
x 5 is household size of the respondents; b 1 , b 2 , b 3 , b 4 and b 5 are regression coeffi cients of the corresponding independent variables and "e" is random error, which is normally and independently distributed with zero (0) mean and constant variance.
Data was processed through SPSS computer software. Statistical measures like multiple regression analysis, Chi-square test, etc. were performed using same computer software. Data was presented in tables and graphs where applicable.
Results and Discussion
Impact of micro-credit program on poverty reduction
Impact of micro-credit program on poverty reduction was measured by considering four dimensions: change in income, change in farm and household assets, change in living standard and change in poverty situations.
Change in income:
Micro-credit respondents earned income by undertaking different productive activities utilizing credit received from RDRS. Main sources of income were raising crops, animal, fi sheries, business and other livelihood activities. Change score was computed by considering changes of productive activities that were converted to a value in taka (USD 1= BDT75). On the basis of level of income per month, the respondents (credit and control group) were classifi ed into three different categories, such as low income (up to Tk 5,000), medium income (Tk 5,001 to Tk 12,000) and high income (Tk 12,001 and above).
Distribution of micro-credit respondents according to their change in income per month indicates that before taking loan majority of the respondents (63.3%) were in low income group, nearly one-fourth of them (26.7%) in medium income and the rest 10% in high income groups. But after joining the micro-credit program, medium income group increased reasonably (45.6% from 26.7%) and at the same time low income group decreased drastically (40.0% from 63.3%). A few respondents (14.4%) also improved their income with high amount. Only one respondent was economically loser. It may be that this respondent might have faced some unexpected debacles or disasters that hinder her level of income. Besides, few of them (11.1%) had no change in their income. It could be they might have consumed part of the loan for personal uses rather than investment in income generating activities. Similar results also found by Siddique et al. (2002) . Barnes et al. (1999) who conducted a study in Zimbabwe and concluded some controversial fi ndings. They found that nearly half of the new client and non-client households had a monthly income of less than Z$ 2,000, compared with about one-fi fth of the repeat client households. In contrast, half of the repeat clients had an estimated monthly household income of Z$ 4,000 or more. But in respect of control group members, no considerable change took place in their income. It may be due to unavailability of money for initial investment or perhaps misused the workable time.
The Chi-square value implies that there is a signifi cant relation between respondents' increase of income and their involvement in micro-credit program.
Change in farm and household assets: Household assets include furniture, farm implements, poultry, livestock and electrical goods. Change scores were computed by considering change in number of different assets. Distribution of number of credit respondents according to their farm and household assets shows that almost all of them increased their assets after joining the credit program (sofa set from 0 to 2pcs, bed from 92pcs to 124pcs, mobile phone from 0 to 24pcs, electric fan from 40pcs to 88pcs, hen/ duck from 256pcs to 328pcs, goat from 44pcs to 128pcs, cow from 36pcs to 100pcs, radio from 12pcs to 36pcs and television from 0 to 40pcs).
It may be after their involvement with credit program, they invested money in different income generating activities and uplifted their economic condition. Similar fi ndings also identifi ed by Haque and Masahiro (2009) by conducting "NGOs-MFIs MembersImpact Assessment Survey". They found that about 98.33% borrowers had some kind of physical assets while the rest could not increase due to some unexplained reasons.
Similarly, in case of control group members, there was no considerable change in respect of their increase in household assets during the study periods (from April 2009 to April 2010). It implies that micro-credit is the essential instrument that plays a vital role for poverty reduction. Change in sources of drinking water was considered by number of users before and after joining the credit program. It indicates that all respondents (100%) used tube-well to meet their daily water requirement after their involvement in credit program whereas before joining it was 93.4% and the rest 6.6% used either river or pond water. Figure 3a . A signifi cant change followed within the control group members in respect of their using drinking water between the study periods (from April 2009 to April 2010). Financial solvency of the credit respondents infl uenced to fi x and use tube-wells in the study area. The increasing trend of fi xing and using tube-well also infl uenced the control group members since they could consume it from other owner's tube-well without spending money (Figure 3a ). This indicates that credit respondents' health consciousness has substantially improved.
Distribution of Credit Respondents and Control Group Members According to Their Change in Sources of Drinking Water
Change in use of latrine was considered by number of different types of latrine users before and after joining the credit program. It shows that after involvement with credit activities, percentage of pucca (metaled latrine) and ring slab (pit) users increased from 44.5 to 82.3%. It also indicates that after involvement in credit program, percentage of kutcha (without ring slab and only earthen) and open space users decreased from 55.5 to 17.7%. Sanitation behaviour has changed within the credit respondents. This may be due to their involvement with credit program. It also enhanced respondents' fi nancial ability and became more aware of health and sanitation practices by taking lesson from NGO workers. Figure 3b .
Distribution of Credit Respondents and Control Group Members According to Their Change in Type of Latrine
On the contrary, the control group members did not have any change in their sanitation behaviour (Figure 3b ).
Change in medicare was considered by number of service receivers from several qualifi ed health service providers before and after joining the credit program. It shows that after joining with credit program, credit respondents' medical treatments increased to 77.8%, 15.6%, 4.4%, 2.2% and 0% respectively in connection with trained doctor, MBBS doctor, homeopath, pir/ fakir (holy man/spiritual guide) and quack (a pretender to medical skill). Before joining, the corresponding fi gures were 66.7%, 11.1%, 17.8%, 4.4% and 0%, respectively (Figure 3c ). It may be that increasing trend of daily earning ability of the credit recipients and their self-awareness was infl uenced by credit offi cials. Similar fi ndings were found by Nelly et al. (1999) from the study of impact of microcredit in Bolivia that provided to women groups. They found that micro-credit increased income and savings, improved health/nutrition knowledge and practice, as it has empowered women. Figure 3c .
Distribution of Credit Respondents and Control Group Members According to Their Change in Medicare
But there were no considerable medicare change in respect of control group members. It implies that there is a positive infl uence of micro-credit on enjoying proper medicare facilities in case of micro-credit recipients.
Change in number of cloth was determined in number of clothes used by the credit recipients per year before and after joining the credit program. It indicates that after involvement with credit program, the recipients used increasing number of clothes every year. The majority of the respondents (60%) used three (3) to four (4) clothes per year compared to 46.7% in the previous years. Before involvement, 53.3% of the respondents used only two (2) clothes per year, but after involvement, two clothes user was decreased up to 8.9% and more than four clothes users increased from zero (0) to 31.1%. It implies that after involvement with credit program, respondents improved their standard of living using more and better clothing thereby improving their economic ability. In case of non-credit group members, no considerable change took place on yearly expenditure on clothing (Figure 3d ).
Change in electricity consumption was determined by frequent use of electricity facilities before and after joining the credit program. It appears that before involvement with credit program, 55.6% respondents were unable to connect with electricity facilities. But after involvement, electricity non-consumers percentage decreased to 37.8%. It indicates that economic solvency may infl uence to consume more electricity facilities compared to previous situation. Similar fi ndings were identifi ed by Rahman et al. (2003) in their study "Microcredit Programs and Consumption Behaviour: Are the Borrowers Better Off? Evidence from Bangladesh" in 2003 and found that borrowers as a whole were better off in terms of consumption of all food items and some non-food items such as fuel and electricity.
In case of control group members the electricity consumption increased a little higher than one year before, but the cause was nonspecifi c (Figure 3e ).
It seems that there is a substantial positive impact between micro-credit and standard of living in all aspects. Adam (2010) got similar fi ndings and found that there has been a positive relationship between fi nancial expenses and standard of living.  413 Figure 3e .
Distribution of Credit Respondents and Control Group Respondents Accrding to Their Change in Electricity Connection
Change in poverty situation:
Distribution of credit and non-credit respondents according to their poverty situation indicates the nature of prevailing poverty situation. Traditionally, poverty is conceptualized in terms of income and expenditure ability. The poverty situation was classifi ed into fi ve categories; these are: non poor, tomorrow's poor, absolute poor, hard-core poor and ultra poor (Extreme Poverty Policies of Donors in Bangladesh: An Overview, 2007). Poverty situation reveals that after involvement with micro-credit program percentage of non-poor increased from 2.2 to 13.3% and tomorrow's poor increased from 13.3 to 46.7%. Figure 5 also shows that after involvement with micro-credit program the percentage of absolute poor, hard-core poor and ultra poor were in decreasing trend. 
Distribution of Micro-Credit Respondents and Control Group Members According to Their Change in Poverty Situation
Note: Chi-square value 221.02**. ** indicates signifi cant at 1% level of signifi cance. The situation seems to be reasonable because after involvement with credit program the respondents utilized their credit and earned more money compared to previous situation. Similar study conducted by Haque and Masahiro (2009) showed contrary results that majority of the respondents (71.41%) felt that there had been no change in their lifestyle while 23.52% of the borrowers previously wealthier felt that status of livelihoods had been improved. A few clients (5.06%) reported that they had been adversely affected by their involvement in NGO-MFIs. Loss of property for being defaulters and the burden of indebtedness were frequently cited as the major reasons for the negative effect. In respect of control group members, there had no signifi cant change in their poverty situation.
Chi-square value shows that there is a signifi cant association between the acceptance of micro-credit and reduction of poverty. This implies that micro-credit has a positive impact on poverty reduction. If it is considered that non-poor and tomorrows poor as above poverty line and absolute poor, hardcore poor and ultra poor as below poverty line, the households who live in below the poverty line decreased from about 85 to 40% after involvement with micro-credit. This implies that after involvement with micro-credit program, more than one half of the households graduated from below poverty line to above poverty line.
Relationship between access to micro-credit and poverty reduction:
Data contained in Table 1 are the basis for testing the research hypothesis which shows that micro-credit has a signifi cant impact on poverty reduction. This also indicates that before involvement with credit program the poor were 86.7% and thereafter decreased to 40.0%. Accordingly, before involving with micro-credit, the non-poor were 13.3% and then increased to 60.0%. This implies that incidence of poverty decreased through access to credit.
The chi-square value is signifi cant at 1 % level of signifi cance. It can be concluded that access to micro-credit has a signifi cant relationship with the reduction of poverty. This fi nding validates the hypothesis that micro-credit has a signifi cant impact on poverty reduction.
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Factors related to income of the credit borrowers
In order to assess the factors related to income of the borrowers, multiple regression analysis was used. Table 2 shows that there is a signifi cant contribution in loan amount received, income through utilization of credit, number of earning member and years of schooling after joining the micro-credit program. Among these, income through utilization of credit is the most important contributing factor (signifi cant at 1% level of signifi cance), whereas the coeffi cients of other factors are signifi cant at 5% level of signifi cance. Jehangir et al. (2002) conducted similar study who found that there was a positive and signifi cant relationship between the amount of credit and the total income.
Conclusion
It is generally perceived that micro-credit program helps to improve socio-economic status of the rural women in Bangladesh. Accordingly, this program under RDRS commanding area increased the economic status of the credit recipients and also increased the farm and household assets. The involvement in credit program had a positive impact on different dimensions of the participants' standard of living. Majority of the respondents appear to upscale their poverty situation by properly utilizing the credit received. This implies that there is a positive relationship between poverty reduction and access to micro-credit, i.e., after taking loan poverty level of the participants decreased signifi cantly, whereas in respect of control group members, the poverty level remained almost unchanged. This suggests that efforts should be given to increase income earning through proper utilization of micro-credit and that appropriate monitoring system needs to be established by the micro-fi nance institute.
